Sensitization of P388 murine leukemia cells to epirubicin cytotoxicity by reserpine.
Reserpine, the crystalline active substance isolated from the Rauvolfia plant, produces a characteristic vasodepressor effect in hypertensive patients. Apart from its antihypertensive property, reserpine also possesses transquillising and vasodepressor action, hence it is employed as supportive therapy in the treatment of cardiac disorders. Doxorubicin is a potent anticancer agent, the use of which is limited by its cumulative dose-dependent cardiotoxicity. Epirubicin is a derivative of doxorubicin having more favourable therapeutic index than doxorubicin and possessing less hematologic and cardiac toxicity at comparable doses. The data presented in this paper show the effect of reserpine as a chemosensitizer, when used in combination with epirubicin on P388 murine leukemia cells sensitive (P388/S) and resistant to doxorubicin (P388/DOX) cells. Inhibition of 3H-TdR incorporation into DNA was used as an index of the cytotoxic effects of drug when used alone or in combination. The combination of reserpine (1 microM) and epirubicin (1.7, 8.6 and 17.2 microM) indicated a significant enhancement in the DNA biosynthesis inhibition in P388/S and P388/DOX cell lines. The most prominent feature of the multidrug-resistant cell is the reduced accumulation of the drug intracellularly. P388/DOX cells showed less accumulation of epirubicin in the cell as compared to that of the parental cell line. Further studies demonstrated that reserpine significantly enhanced the intracellular accumulation of epirubicin in both the cell lines. The nature of DNA damage caused by the combination of reserpine and epirubicin was irreversible when studied in P388/DOX cell line. The combination of reserpine (5mg/kg) and epirubicin (1mg/kg) significantly potentiated the antitumor activity of epirubicin in P388/DOX tumor bearing mice. These studies suggest that reserpine can be used as an adjuvant in the cancer chemotherapy to potentiate the antiproliferative activity of anticancer drugs.